Case Report
Family History. Both parents were 32 years old when the patient was born, and both are healthy. He has three maternal aunts and two maternal uncles, all * Received December 31, I963 healthy. All except one aunt are married and have normal children. His father was an only child. There was no consanguinity between his parents or grandparents. His maternal grandmother had 'heart valve disease'. He has one sister aged 4 years who is well.
Patient's History. (J. A., P.R.U. 877). The mother had toxaemia of pregnancy. After a labour lasting 50 hours, the patient was delivered by breech at term and weighed 4 lb. I2 OZ. (2154 g.) He was severely shocked and was nursed in an incubator for the first few days following delivery. His subsequent physical and mental progress was slow and at 5 years of age his height and weight were below the third percentile and his I.Q. was 40 (Merrill-Palmer) . He has had two attacks of gastro-enteritis and several episodes of bronchitis with wheeze. A cardiac murmur was first heard at the age of 3 months. He has no symptoms referable to his heart except moderate exercise intolerance.
Physical Examination. At 5 years of age the patient (Fig. i) sembled an oriental with a slight downward and medial slant of the palpebral fissures. He had widely set eyes with epicanthic folds which did not merge with his upper eyelid. The bridge of the nose was flat and the upper eyelids were prominent. The eyebrows were delicately arched and there was excess hair at the side of the face in front of his ears. The helix of the right ear was small and that of the left prominent. The occiput and the cephalic index (0.76) were normal. He had a rather short neck with a suggestion of webbing which, however, appeared to be filled in with muscle. The nipples were small. There was a high dorsal kyphosis. The palmar creases on the left-hand almost ran into each other. Both fifth fingers were incurved. There was limitation of hand supination and pronation on both sides. His skin, especially on the legs, was rather rough. The empty scrotum (Fig. 4) was small, slightly pigmented, rugose, surrounded by two grooves, and had a midline raphe. The penis was small and the perineum rather large and flat. Some of these features are seen in the patients described by Laurance (I96I) and in I3-I1 (D1) trisomy.
The gonads could not be palpated in the inguinal canals or perineum. Both sides of the chest bulged, the left more than the right. There was no cyanosis and no clubbing. The cardiac impulse was felt both in the fourth left space near the sternum and in the region of the left nipple. A systolic thrill was felt in the fourth left space. The first sound was followed by an ejection click, the second sound was loud and single, and there was a Grade 3/6 systolic murmur along the left sternal border, which was well heard at the apex and in the axilla, and a Grade 2 diastolic rumble at the apex conducted into the axilla. There were no signs of failure. Other systems were normal.
Investigations. His haemoglobin was 10.9 g. (70 %). The total white count was 13,200 cells per c.mm. with 59 % polymorphs and 35 % lymphocytes. The urine was normal. Radiographs of the radio-ulnar joints showed synostosis and the iliac index was 540 (mean at one year 79°± 8). The bone age was that of a 21-year-old male. Histology of the skin showed a slight increase in collagen. The total ridge count was I41 (mean I45 ± 5I in males, Holt, I96I) , and the maximal atd angles were 860 ( Cytology. The incidence of sex chromatin in oral mucosal cells and cultured cells is shown in Table II . Cells with one, two, and three peripheral sex chromatin masses were observed in both tissues.
Satisfactory blood smears were taken on two occasions. On the first occasion one drumstick was found in 807 polymorphs. On the second occasion two drumsticks were found in 3,300 polymorphs. The reason for the very low incidence on both occasions is unknown but a similar low incidence in an XXXXY patient was reported by Fraccaro et al. (I962) with tritiated thymidine during the latter part of the DNA synthetic period and subsequently examined them by autoradiography. Three chromosomes in the X-6-i2 group showed differential uptake of tritiated thymidine as compared with the remainder of the chromosome set. Thus, though the X chromosomes cannot be individually identified by morphological means alone, the presence of three additional members of the X-6-i2 group together with the finding of three sex-chromatin bodies in a proportion of cultured and oral mucosa cells, and the results of labelling with tritiated thymidine, suggest that the additional members are X chromosomes, giving a chromosome constitution of 2A + XXXXY (A = haploid autosome set).
Discussion Table IV shows the prominent features in the 8 previously described patients and our own. It can be seen from this (Fig. 6) and., allowing FIG. 7 . Facies of patient reported by Schade et al. (1963). for the age difference, also resembled the patient reported by Schade et al. (I963) (Fig. 7) .
The Genitalia. These were consistently abnormal, the penis being small, the gonads impalpable, or the scrotum small. In the three specimens examined histologically the testis showed reduction or absence of germ cells (at ages 7 months, 7 years, and 8 years.
Skeletal Changes. The spine showed kyphosis, lordosis, and an extra lumbar vertebra in four patients, and radio-ulnar synostosis in five patients. The latter has also been described in an XXXY male (Ferguson-Smith, Johnston, and Handmaker, I960). Six of the patients showed incurving of the fifth finger.
Palm and Fingerprints. Details of these are shown in Table I and Fig. 5 , and in Fig. A (Fig. 6 and 7) . This work was supported by The Spastics Society.
Addendum
Since this paper was completed, an additional patient (N.S., P.R.U. I528) has been referred by Dr B. Gans to Professor Paul E. Polani. The clinical features were very similar to those of J.A., and he had an identical chromosomal complement. He was the first born of normal parents (father aged 30 years and mother aged 28 years). Gestation was 4I weeks and birth weight 7 lb. 4 oz. (3,288 g.) . When seen at 9 years of age, his weight was 46 kg. (more than 97 %) and his height I38 cm. (go %). His facies (Fig. 8) 
